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deprotection occurred in 20% piperidine (v/v), 2% DBU (v/v) in NMP (2 x 5 min). 4 eq.
(relative to resin) of activated amino acids (amino acid:HBTU:NMM; 1:1:2) were added to the Fmoc-deprotected resin and allowed to reaction for 35 min. After each coupling step, any unreacted sites were capped using 5% (v/v) acetic anhydride, 6% (v/v) 2,6-lutidine in NMP (10 min). After on-resin cyclization, peptides were cleaved from their solid support using TFA/TIPS/H 2 O (95:2.5:2.5 (v/v)) and phenol (50mg mL -1 cleavage solution) and allowed to react for 2.5 h. The filtrate was precipitated in and washed (3x)
with chilled diethyl ether. The product was collected by centrifugation and allowed to dry in a desiccator for 2 h. Peptides were purified using RP-HPLC (Waters Delta Prep 4000) with a C 18 prep column (Sunfire 30mm x 150mm) using a 70-min linear (5-95%) gradient of acetonitrile in 0.1% trifluoroacetic acid. Peptides were characterized using analytical scale RP-HPLC (XBridge 4.6mm x 50mm), MALDI-TOF MS (Applied Biosystem DE Voyager), and various NMR techniques.
Ac-CRGDSfK(Alloc)-NH 2 cyclization using thiol-ene chemistry
Following standard solid phase peptide synthesis described previously, the cysteine residue was deprotected by cleaving the monomethoxytrityl (Mmt) group as described elsewhere. 1 The availability of the free thiol was confirmed using a modified on-resin Ellman's assay. 2 At this point, the resin was split into 3 equal parts. 1/3 of the resin was treated with TFA to cleave the peptide from the solid support, as described previously, to form the linear peptide (1). After purification and lyophilization, 1 was solubilized in methanol (2mM) with 1 eq. DMPA. The solution was irradiated with UV light (Omnicure)(365nm, ~20mW cm -2 , 1hr). DMPA was supplemented every 10 min to account for initiator consumption. The product was concentrated by rotary evaporation and subsequently precipitated in cold diethyl ether and washed (3x). Another portion of resin was transferred to a round bottom flask with a stir bar, purged with Ar, and allowed to swell in DMF for 30 min. DMPA photoinitiator (1 eq. to resin functional groups) was added to the round bottom flask and allowed to diffuse throughout the macroporous beads for 10 min. The resin was then exposed to UV light (365nm, ~20mW cm -2 , 1hr).
DMPA was supplemented every 10 min to account for initiator consumption. The reaction was assumed complete when the Ellman's assay resulted in a negative test for S3 free thiols. The resin was then washed with DCM (3x) and dried. The peptide was cleaved from the solid support as described above. The final portion of resin was added to a round bottom flask with 5 eq of AIBN in DMF. The reaction was performed at 65°C for 48 hrs under Ar. The on-resin Ellman's assay was used to determine when the reaction was complete. The peptide was cleaved from the resin as described previously.
Ac-CRGDSfK(Alloc)-NH 2 (cyclic (2) & linear (1)) peptide characterization
Peptides were characterized using RP-HPLC ( Figure S1 ) and MALDI-TOF ( Figure S2 ). Figure S5 illustrates the 
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Figure S6 HMBC spectrum of cyclic Ac-c[CRGDSfK(Alloc)]-NH 2 . 
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Ac-CRGDSfK(Norbornene)-NH 2 cyclization using thiol-ene chemistry
Ac-C(Mmt)RGDSfK(Dde)-resin was built on the solid phase as described previously. The Dde group was selectively deprotected on-resin (2% hydrazine in DMF). 3 A positive Kaiser test confirmed the availability of the ε -amino group. 5-norbornene-2-carboxylic acid (4 eq to resin, 244 µL), HATU (4 eq to resin, 760 mg), and DIPEA (8 eq to resin, 696 µL) in DMF were added to the resin and allowed to react for 1 hr. A negative Kaiser test confirmed complete coupling. Next, the resin was washed (5x) with DCM and the Mmt protecting group was subsequently removed as described previously. The resin was partitioned similarly to the RGD derivatives containing the allyl ester. The on-resin and solution cyclization photoreaction was performed as described above however the thiol-ene photoreaction with the norbornene reached completion in 20 minutes. Thermal reactions were performed as described above.
Peptides were cleaved from the resin as described previously.
'/()**+, Figure S13 NOESY spectrum of cyclic Ac-c[CRGDSfK(Norbornene)]-NH 2 . 
Ac-CRGDSfK(Norbornene)-NH 2 (cyclic (4) & linear (2)) peptide characterization
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